Effect of hypoglycemia on changes of brain lactic acid and intracellular pH produced by ischemia.
Previous investigators have attributed the fall of brain intracellular pH (pHi) produced by ischemia to accumulation of lactic acid. The goal of the present experiments was to examine the hypothesis that the acidosis produced by cerebral ischemia is due to accumulation of lactic acid. The present experiments inhibited lactic acid production by lowering glucose availability using insulin-induced hypoglycemia. The adverse effects of hypoglycemia were prevented by the prior elevation of beta-hydroxybutyric acid and acetoacetic acid induced by a high lipid diet. Brain pHi and lactic acid were measured by 31P and 1H NMR. The results showed that insulin-induced hypoglycemia markedly inhibits production of lactic acid, but has no effect on brain pHi during ischemia. These findings suggest that, at least under some conditions, the acidosis produced by cerebral ischemia is not due to accumulation of lactic acid.